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Context Setting
Gartner Healthcare Provider IT Hype Cycle 2004

Technology
Trigger

Peak of Inflated
Expectations

Trough of
Disillusionment
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Enlightenment

Plateau of
Productivity

Maturity

Visibility

Acronym Key
CCOW clinical context object workgroup
CDA clinical document architecture
CMV controlled medical vocabulary
CPR computer-based patient record
EDI electronic data interchange
HL7 Health Level Seven

PDA personal digital assistant
PKI public-key infrastructure
R1 release 1
SOBA service-oriented business application
SOIA service-oriented integration architecture

As of July 2004

Less than two years

Two to five years

Five to 10 years

More than 10 years

Obsolete before Plateau

Key: Time to Plateau
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Healthcare: Heading for a Train Wreck
Help From IT? David Brailer’s
‘Framework for Strategic Action’

Inform Clinical Practice
– Incentivize EHR adoption
– Reduce risk of EHR

investment
– Promote EHR diffusion in

rural and underserved areas

Interconnect Clinicians
– Foster regional

collaborations
– Develop a national health

information network
– Coordinate federal health

information systems

Personalize Care
– Encourage use of PHRs
– Enhance informed consumer

choice
– Promote use of telehealth

systems

Improve Population Health
– Unify public health surveillance

architectures
– Streamline quality and health

status monitoring
– Accelerate research and

dissemination of evidence
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Generation 1:
The Collector

Generation 2:
The Documentor

“Current [medical] practice depends on ... autonomous individual
practitioners, for classes of problems that routinely exceed the bounds of
unaided human cognition.”

Fixing Healthcare: CPR Generation Impact
on Medical Errors

Promulgate
Knowledge

Education
Best Practices

Incorporate Rules*

Create Knowledge
Standards of Care

Create Rules*

Deliver Care
Healing Hands

Decision Support*

Research
Clinical Trials

Collect and Share
Structured Data*

Evaluate Care
Measuring

Effectiveness
Electronic
Evidence*

*IT can shorten the cycle

Beyond the Individual Enterprise: Shortening
the Knowledge Cycle
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The lesson of HIPAA: communicating clinical data
electronically cannot be orchestrated in a single fiat.

Son of CHIN: Regional Healthcare
Information Network

Clinical Collaboration: Indiana Network for
Patient Care

IU Medical
Group
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Other 
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Medical
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Health

Wishard

MCHD
St.

Francis

RxHub

• Results retrieval
• Clinical messaging/document delivery
• Data entry
• Reporting
• Clinical decision support
• Public health surveillance
• Medical reference access

Privacy: A Blessing, a Curse, and an
Architectural Fact of Life
There is ample evidence to demonstrate
that patients’ privacy concerns have merit.
Compromises to assuage privacy concerns
will place limits on the utility of RHIIs and
the NHII for many years.
– Lack of a national patient identifier will cause

some errors of omission and commission.
– Providers will want control over

the release of data to other
providers not known to them.

Indiana Network for Patient Care
Architecture

Global
Patient
Index

IU Medical
Group

16 Practices

LabCorp
Statewide

Other
Sources

Community
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IUMG-
Specialty Care

Methodist
Medical
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Francis

Global
Doctor

File

Diction-
ary

RxHub

“Edge 
Proxy”

Source: INPC

Santa Barbara County, California: A Similar
Architecture for an RHII

“Edge 
Proxy”

Identity
Correlation Infor-

mation
Location

Access
Control

Care Date Exchange
Infrastructure Provider

Portal

Consumer
Portal

Data UsersData Sources
Hospitals
Demographics
Pharmacy
Lab
Radiology Reports

Payers
Demographics
Eligibility
Authorization

Clinics & Diagnostic
Centers
Demographics
Eligibility
Authorization

Physicians
Retrieve From
Any Source
Document
Consents

Patient
Results
Data Access
Logs

It’s About the Edge Interfaces and Edge
Proxies

Healthcare Enterprises Healthcare 
Infrastructures

Register patients
Register providers
Verify trust
Look up patients
Request data
Fulfill data request
Send proactive data

Data
Monitors

Receive
proactive
data

Integration
Broker

Clinical Data
Repository
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NHII

RHII RHII

Identity mapping
Query facilitation

Conversation
Facilitation

ID map
query 

Conv. ID map
query 

Conv.
IBM

IBM

IBM

Conversations
Conversation

IBM

Care Delivery,
Payer

Care Delivery,
Payer

“Nationals,”
Aggregators

Source: Connecting for Health
and Gartner Research

National Health Information Infrastructure: A
Common ‘Infoway’

Pay for Performance — 2000s

 Opportunity for collaboration
 Opportunity for incentive alignment
 Clinical information becoming available
 Information exchange technology available
 Payer-driven incentives for information

exchange technology 

 Lack of trust
 Misaligned incentives
 Lack of information
 No consensus on performance metrics
 Lack of collaborative technology

Capitation, Fixed-Price Contracts, Withholds —
1990s

Pay for Performance:
A Funding Source for RHINs?

Structured vs. Textual Data

Discrete data fields
Coded designations for each,
e.g., serum potassium
Supports: trending, decision
support, aggregation for
“evidence-based medicine,”
public health surveillance, etc.
Mostly available from direct
instruments and after-the-fact
coding

Natural language or images
Dictated text or, worse,
handwritten notes
Intended for interpretation by a
human
The primary format for most
medical record data with long-
term value
Increasingly “semistructured”

The Big Questions: Will doctors create structured data through improved
user interfaces? Will computers comprehend natural language with the
certainty required for decision support?

Autoadjudicate

<section>
<caption>

<caption_cd V="8709-8"/>Skin</caption>
<paragraph>

<content>Erythematous rash, palmar surface,
left index finger.

<observation_media><observation_media.value
MT="image/jpeg">

<REF V="rash.jpeg"/>

</observation_media.value></observation_media>
</content>

</paragraph>
</section>

Provider Payer

Transcription

Scanned Paper or
Document Imaging

“Complete”
EHR

<section>
<caption>

<caption_cd V="8709-8"/>Skin</caption>
<paragraph>

<content>Erythematous rash, palmar surface,
left index finger.

<observation_media><observation_media.value
MT="image/jpeg">

<REF V="rash.jpeg"/>

</observation_media.value></observation_media>
</content>

</paragraph>
</section>

Image +
XML

Semistructured

Structured and
Coded

Specific XML
Forms

<section>
<caption>

<caption_cd V="8709-8"/>Skin</caption>
<paragraph>

<content>Erythematous rash, palmar surface,
left index finger.

<observation_media><observation_media.value
MT="image/jpeg">

<REF V="rash.jpeg"/>

</observation_media.value></observation_media>
</content>

</paragraph>
</section>

© Copyright 2004, Health Level-Seven, Source: Gartner Research

HIPAA Claims Attachments: Standards
Model for the ‘unHIPAA’

Information Ecology

Data Sources
and Uses

Semantic
Standards

Technological
Infrastructure

Secure
Web Services?

Provider, Consumer,
Policy Maker

Coordinated Codes
and Structures

Privacy
Infrastructure

Health Level Seven

ANSI-accredited Standards Development
Organization
Established 1987
Approx. 2100 members
24 affiliates in Europe, Asia-Pacific, South
America, Africa
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Technical Steering Committee
Technical affairs

Appointed officers plus elected chairs
of the committees & SIGs

Technical Committees
Create normative specifications

or chapters in the standard (elected chairs)

Special Interest Groups
Collaborate in area of interest to

contribute to the work of the TCs (elected chairs)

The Working Group
The working  HL7

Any member can register
for any committee or SIG

Board of Directors
Business affairs

Elected

The Membership & “Non-Membership”
Anyone can register

for any committee or SIG

HL7 Organization
Working group
meetings
3 times each year
about 500
attendees

Participation
through ballots
and via the
Internet

Some HL7 Technical Committees

Modeling & Methodology
Patient Care
Orders & Observations
Electronic Health Record
Structured Documents: Clinical Document
Architecture (CDA, Structured Product
Labeling*)
RCRIM: Regulated Clinical Research
Information Management

*Expected to be cited in and
FDA regulation

Some HL7 Special Interest Groups
Genomics
Clinical Guidelines
Patient Safety
Community Based Health Services
Public Health and Emergency Response
Imaging Integration
Medication
Attachments

A.K.A. “ASIG”

ANSI Requirements
Stipulations
– Openness – anyone materially affected by the

proposed standard can participate
– Balance of interest – equal representation from the

various constituencies

Enforcement
– Review of all by-laws changes
– Certification of balloted standards
– Biannual audit of procedures and record keeping

Every 5 years

Vocabulary

HL7 Standards and Their Uses

RIM

CCOW CDA

Application
Client

Program
Coordination

Existing
Interfaces,
Expansion
of  Existing 
Functionality

Clinical
Reports, 

Repositories

V2
Messaging

V3
Messaging

Highly
Clinical 

Interfaces,
All-new
Projects

XML XML(XML)

Rules-based
Clinical

Software
Persistent

Object Architecture,
New Clinical

SoftwareArden
Syntax

EHR

Express
Functional

Requirements

Lessons We Have Learned:
Information Ecology

Data Sources
and Uses

Semantic
Standards

Technological
Infrastructure

Secure
Web Services?

Provider, Consumer,
Policy Maker

Coordinated Codes
and Structures

Privacy
Infrastructure
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Standards
are Good

Interoperable
standards are

better

Lessons We Have Learned:
Cycles and Incentives

Oh no!
Our  organization

and systems
will have to

change!

Where is the
sizeable

incentive?

(Time lag to
implement

change)

What worked,
what could work

better?

We need
standards among
our own systems

Lessons Vendors Have Learned:
Cycles and Adoption

In the software
engineering cycle,

adapt the system to
the standards

Our system
doesn’t work like

their system

Influence the
standard or

implementation
spec to minimize

retooling

Implementing non-
interoperably is a pain

in the assets

Some of that
standards stuff is

pretty good

Recommendations for
Interoperable Standards

Choose your battles well
– specific targets with clearly defined benefits
– accept that industry will be slow to adopt benefits based on

competitiveness
– recognize/create stakeholder incentives in a capital poor

industry
– build on existing systems
– pilot projects
– allow time for system evolution

Recommendations for
Interoperable Standards

Follow accepted industry consensus
approaches
– … but compensate for the limitations of volunteer organizations

Break the mentality of “don’t put off to tomorrow
what you can put off to the next fiscal year”
– participation in consensus standard process
– phased compliance
– this-year incentives
– (pilot projects)

International

National

Inter-corporate
Enterprise

Corporate
Enterprise

Institution

Clinical Standards Moving in
Ever-Increasing Circles

Will HL7 (or any consensus standard) Ever
be “Plug and Play”?

No
– too general
– supports too many use cases
– not the whole picture (e.g.,

vocab & transport)
– the economics are frequently

against it
– V 2 too successful in the US
– a consensus organization

does not have the standing to
enforce a specific
interpretation of the standard

Yes
– V3 + RIM + Vocab enables

standards that approach full
semantic interoperability (and a
potential combinatorial explosion)

– Organizations with the standing to
enforce the standard for specific
use cases have an easier job with
this potent tool

– Look for uptake
• Where text can evolve to text

+ codes
• overseas
• in the US for new, highly

clinical interfaces
• in sync with the development

cycles of products


